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Note to Reader

Background: As part of its effort to involve the public in the implementation of 
the Food Quality Protection Act of 1996 (FQPA), which is designed to ensure that the
United States continues to have the safest and most abundant food supply.  
EPA is undertaking an effort to open public dockets on the organophosphate
pesticides.  These dockets will make available to all interested parties documents 
that were developed as part of the U.S. Environmental Protection Agency’s 
process for making reregistration eligibility decisions and tolerance reassessments
consistent with FQPA.  The dockets include preliminary health assessments and,
where available, ecological risk assessments conducted by EPA, rebuttals or
corrections to the risk assessments submitted by chemical registrants, and the
Agency’s response to the registrants’ submissions.

The analyses contained in this docket are preliminary in nature and represent the
information available to EPA at the time they were prepared.  Additional
information may have been submitted to EPA which has not yet been 
incorporated into these analyses, and registrants or others may be developing
relevant information.  It’s common and appropriate that new information and
analyses will be used to revise and refine the evaluations contained in these 
dockets to make them more comprehensive and realistic.  The Agency cautions
against premature conclusions based on these preliminary assessments and against
any use of information contained in these documents out of their full context. 
Throughout this process, If unacceptable risks are identified, EPA will act to reduce
or eliminate the risks.

There is a 60 day comment period in which the public and all interested parties 
are invited to submit comments on the information in this docket.  Comments should
directly relate to this organophosphate and to the information and issues available in
the information docket.  Once the comment period closes, EPA will review all
comments and revise the risk assessments, as necessary.





June 1, 1999

MEMORANDUM

SUBJECT: Acute and Chronic Dietary Exposure and Risk Analysis for Coumaphos (PC code
036501); DP Barcode D256125; Submission S561774; Case 818804.

FROM: Christina Jarvis, EPS
Sherrie L. Mason, Chemist
Reregistration Branch II
Health Effects Division (7509C)

THROUGH: Alan Nielsen, Branch Senior Scientist
Reregistration Branch II
Health Effects Division (7509C)

And

Susie Chun, Chemist
Dave Soderberg, Chemist
Dietary Exposure Science Advisory Council
Health Effects Division (7509C)

TO: Christina Jarvis, Risk Assessor
Reregistration Branch II
Health Effects Division (7509C)

Action Requested

An acute and chronic dietary exposure assessment was requested to determine the risks
associated with the reregistration of coumaphos.  There are no registered uses of coumaphos on
food crops; however, tolerances exist for residues in meat and milk.  



1  PAD = Population Adjusted Dose  =  Acute or Chronic RfD
FQPA Safety Factor

Executive Summary

A Tier II acute and chronic dietary exposure assessment was conducted for the
organophosphorus insecticide coumaphos, to determine the risks associated with uses of
coumaphos for the control of arthropod pests on cattle, goats, horses, sheep, and swine. 
Anticipated residues are utilized to estimate the dietary exposure to coumaphos in the diets of the
U.S. population, as well as certain sub-populations.  No refinement to percent livestock treated
information is incorporated into this assessment.

Acute risks associated with the use of coumaphos do not exceed HED’s level of concern
(>100% PAD1).  The acute dietary risk is 31% of the acute PAD for the most highly exposed sub-
population, children 1-6.  Chronic dietary risks associated with the use of coumaphos do exceed
HED’s level of concern (>100% PAD) for the most highly exposed sub-population (children 1-6)
only.  The chronic dietary risk for children 1-6 is 106% of the chronic PAD.  

Because the chronic risk to children 1-6 is marginal, additional data (i.e. cooking and
processing studies; percent livestock treated information) would help further refine the risk.

Toxicological Information

On May 11, 1999, the Hazard Identification Assessment Review Committee (HIARC) met
to discuss acute and chronic hazard endpoint selection for dietary exposure to coumaphos.  Prior
to this meeting, Bayer Corporation had submitted acute and subchronic neurotoxicity studies in
the rat; these studies have been reviewed and are found to be acceptable.  The registrant has
satisfied all requirements for acute and subchronic neurotoxicity studies in the rat.  Therefore, the
HIARC recommended to the FQPA Safety Factor Committee that the FQPA factor be removed
in assessing the risk posed by coumaphos (N. Paquette memo, 5/12/99).  In a meeting on May 17,
1999, the FQPA Safety Factor Committee accepted this recommendation, and the FQPA safety
factor was removed (B. Tarplee memo, 06/01/99). Since the FQPA safety factor was removed
(i.e., reduced to 1X), the acute and chronic PADs are the same values as their respective RfDs. 

  The toxicology database for coumaphos is complete, and will support reregistration. 
Coumaphos is a Group E chemical, indicating that it is not likely to be carcinogenic in humans via
relevant routes of exposure.  This classification is based on adequate studies in two animal
species.

The following toxicology endpoints are used in the acute and chronic dietary risk
assessment:



2  ChEI = Cholinesterase Inhibition

Table 1: Doses and Endpoints Selected for Acute and Chronic Dietary Risk Assessment  

Acute Chronic

Critical Study Acute Neurotoxicity Study in the Rat
(MRID 44544801)

1-Year Dog Feeding Study
(MRID 43055301)

Endpoint RBC ChEI2 Plasma, RBC ChEI

NOAEL 2.0 mg/kg (LOAEL)
NOAEL not achieved in males

0.025 mg/kg/day

Uncertainty
Factor

UF= 300
100X inter- and intraspecies variation and 

3X lack of NOAEL

UF=100
100X inter- and intraspecies variation

RfD 0.007 mg/kg 0.00025 mg/kg/day

FQPA
Safety Factor

Reduced to 1X
(FQPA factor removed)

Reduced to 1X
(FQPA factor removed)

PAD 0.007 mg/kg
(Same as acute RfD)

0.00025 mg/kg/day
(Same as chronic RfD)

Residue Information

The published tolerances for coumaphos are listed in 40 CFR §180.189.  Tolerances are
listed for:

Meat, fat, and meat byproducts of cattle, goats, hogs, horses, poultry and sheep 1.0 ppm
Milk-fat residues, reflecting negligible residues in milk 0.5 ppm
Eggs 0.1 ppm

No changes to the milk, sheep, cattle, horse, goat, and hog tolerances are required. 
Although tolerances are still listed for poultry and eggs, the use of coumaphos on poultry (eggs)
has been canceled.  The acute and chronic Dietary Exposure Evaluation Model (DEEM™)
analyses use the following anticipated residue values, calculated in a memo by M. Metzger, dated
7/18/89.  The anticipated residue values are still considered appropriate for dietary risk
assessment purposes.  The chronic anticipated residue for beef fat has been revised to 0.072 ppm
from 0.15 ppm (C. Olinger memo, 3/7/95).

Table 2: Anticipated Residue Values for Use in Calculating Acute and Chronic Exposure

Commodity Anticipated Residue (ppm)

Chronic Acute

Beef (and horse), lean meat without
removable fat

0.03 0.05

Beef, fat 0.072 0.40



Commodity Anticipated Residue (ppm)

Chronic Acute

Beef, liver (and meat by-products) 0.10 0.10

Beef, kidney 0.04 0.04

Goat, lean meat without removable
fat

0.04 0.20

Goat, fat 0.50 1.0

Goat, liver (and meat by-products) 0.03 0.03

Goat, kidney 0.02 0.03

Hog, lean meat 0.03 0.20

Hog, fat 0.06 0.60

Hog, liver (and meat by-products) 0.02 0.02

Hog, kidney 0.02 0.02

Sheep, lean meat without
removable fat

0.05 0.25

Sheep, fat 0.50 1.0

Sheep, liver (and meat by-products) 0.03 0.08

Sheep, kidney 0.04 0.09

Milk 0.006 0.02

No refinements using percent livestock treated information have been incorporated into
the dietary exposure analysis for acute or chronic risk.  The DEEM™ default concentration
factors were used in both the acute and chronic analyses.

Results and Discussion

The acute and chronic dietary exposure assessments were performed using DEEM™. 
DEEM™ is used to estimate exposure to constituents in foods comprising the diets of the U.S.
population, including population subgroups.  The software contains food consumption data from
the U.S. Department of Agriculture Continuing Survey of Food Intake by Individuals (CFSII)
from 1989-1992.  A summary of the residue information used in the acute and chronic analyses is
attached (Attachments 1 and 3).

Acute Exposure Analysis: (Tier 2)

The detailed acute dietary risk analysis estimates the distribution of single day exposures
for the overall U.S. population and certain subgroups.  The analysis evaluates exposure to
coumaphos for each food commodity and assumes uniform distribution of coumaphos in the food



supply.  The results of the acute dietary analysis are attached (Attachment 2).

Table 3: Acute Dietary Risk Estimates

Population Exposure % Acute PAD (95th
Percentile)

U.S. Population 0.001187 17%

All Infants (<1 year) 0.001813 26%

Children 1-6 years 0.002189 31%

Females 13+/nursing 0.000949 14%

Males 13-19 0.000961 14%

Chronic Exposure Analysis: (Tier 2)

A chronic exposure analysis for coumaphos was performed utilizing the DEEM TM

exposure modeling software. The input values include the anticipated residues for commodities on
which coumaphos is used.   The results of the chronic dietary analysis are attached (Attachment
4).

Table 4: Chronic Dietary Risk Estimates

Population Exposure % Chronic PAD

U.S. Population 0.000098 39%

All Infants (<1 year) 0.000093 37%

Children 1-6 years 0.000266 106%

Females 13-19 (not pregnant, non-nursing) 0.000086 35%

Males 13-19 0.000110 44%

Conclusions

For the acute dietary exposure analysis of coumaphos, exposure (residue x consumption)
was compared to an acute population adjusted dose of 0.007 mg/kg/day, which reflects an FQPA
factor of 1.  At the 95th percentile, the acute dietary risks associated with the use of coumaphos
do not exceed the HED’s level of concern for any population subgroup.   The acute dietary risk
for the highest exposed sub-population (children 1-6) at the 95th percentile is 31% of the PAD. 
Pork contributes the greatest dietary burden to the acute risk for this subpopulation. 

The chronic dietary risks associated with the use of coumaphos do not exceed HED’s
level of concern for any population subgroup, with the exception of children 1-6.   The chronic
dietary risk for children 1-6 is 106% of the PAD.  Milk contributes the greatest dietary burden to
the chronic risk for this subpopulation. 



Because the chronic risk to children 1-6 is marginal and not highly refined, more data,
such as cooking and processing studies and percent livestock treated information, would further
refine the risk. 

Attachments 

Attachment 1: Residue Information (Acute)
Attachment 2: Results of Acute Dietary Exposure Analysis
Attachment 3: Residue Information (Chronic)
Attachment 4: Results of Chronic Dietary Exposure Analysis










